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CoEEESPONDENCE. — * * "I was much interested in your note on the 
Correspondence of Material Forms with Mathematical Relations, published 
in the Analyst of last September. It gives a mathematical expression to 
a theory of the constitution of matter that I have long held, and seems to 
be a necessary corollary from the doctrine of the infinity of space. 

"Conceive the smallest atom known to Chemists, this may be, and prob- 
ably is, composed of suns at immense distances from each other, when com- 
pared with their own size; these suns are probably surrounded by planets, 
on these planets organized beings with all the phenomena of civilizations 
may be conceived to exist, and what would be known as matter to these be- 
ings might, in turn, have its atoms composed in a similar manner, and so 
on in an infinite series downward. On the other hand, all the star clusters 
and distant nebulae known to astronomers may make up but an atom, in a 
portion of organic, or inorganic, matter belonging to a system of a higher 
order. Pursuing this line of thought we might go on in an infinite series 
upward. The subject opens up a vast field for speculation, and will, I 
think, in the future, more and more engage the attention of science and 
philosophy." 

[The foregoing extract is from a letter by J. M. Arnold, of Boston, Mass., 
dated Jan. 17, 1879, and, in a subsequent letter, he refers to ex-Pres. Hill, 
of Harvard University, Prof. De Morgan, and others, as entertaining sim- 
ilar views, of the constitution of matter, to those expressed above. 

The very interesting paper read by J. Norman Lockyer, and published in 
the American Journal of Science and Arts for Feb., 1879, has, it seems to 
us, an important bearing on this subject. —Ed.] 



Note, by Prof. M. L. Comstock, Galesburg, III. — In Runkle's 
Math. Monthly, Vol. II, page 45, there is given a collection of demonstra- 
tions of the 47th Prop, of the first Book of Euclid, 28 in all. I append 
two, which I take to be original. 

Let AFB be the right angled triangle, AGBD a sq're 
described on AB; then, from similar triangles, the fol- 
lowing relations will appear. 
1. AB'=-AAEP+^FBP+EF^ 

= 2AE. EP + 2EF{EP + BF) + EF* 

= 2AE.EP +2EF.EP+2EF.BF+EF' 

= 2AF . FR -\- 2EF. BF -f- EF\ since EP 

^ 2BF^ + 2EF . BF -f EF^ 

= BF^ + AE ^+2EF . AE+EF\ since BF == AE, 

= BF^ + (AE+EFf = BF^ + AF\ 
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2. AB^ = 2ADP + BPDY= AE.DP + JSF. DP 

= AF.DP = AF{DE + EP) = AF{AF + EP) 
= AF' + AF. EP = AF' + AF.FR=^AF' + BF\ 
In Todhunter's Spher. Trig., p. 109, Ex. 16, it is stated that, "If be 
any point within any spherical triangle ABC, the product of the sines of 
any two sides and the sine of tlie included angle is 

sinJ^Osin50sinCO(cot.40sin50C+cot£OsinOOJ+cotCOsin^O-B)." 
How is this demonstrated? 




Answer to Query at p. 16, by Prof. C. M. Woodward, Washing- 
ton Univ., St. Louis, Mo. — Let the origin of coordinates be the centre of 
the largest wheel, and let the ax- 
is of X pass through the point 
where the iace of a tooth meets 
the pitch circle. 

Let P be the tracing point, 
and C the centre of the roiling 
circle. 

The equations of the face of 
the tooth are 

X ={E+r) cos d — rcofi (--±'') 6, y = {B+r)siud-r sia(:^-~\d, 

in which d is the angle between the line of centres and the axis of X. 

If we designate by /5 the angle between the radius vector to the tracing 
point and the axis of X, the triangle OCP readily gives 

smjd—jS) ^ r_ 

sin[d[B+r) -^r — li-]~B + r' 

which gives the relation between d and /?. 

It is obvious that the addendum required is given by the expression 

t/[^' + y'] - B. 

In the given example, B — 0.39 in., r = 0.0325 in., {R+r)^r = 13. 
The equation of relation is 

sin(g— 1°.5) _ J_ 
sin (13^— 1°.5) ~ 13' 
which gives, by approximation, d = 5° 42' 48". 
Making the substitutions, I get 

l/[^-^ + y^^ — B = 0.0218 in., the addendum. 



